
POWGEN:  A versatile 3rd Generation Neutron Powder Diffractometer
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60 0.533 0.15 1.066 0.075 7.50 0.82 83.45 0

60 0.800 0.27 1.333 0.134 8.00 0.76 46.88 1

60 1.500 0.97 2.033 0.485 13.00 0.48 12.95 2
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𝝀 = ൗ𝒉 𝒎𝒗 = ൗ𝒉𝒕
𝒎𝑳 = 𝟐𝒅𝐬𝐢𝐧𝜽

𝑳 = 𝑳1 + 𝑳2

𝑳1 = 𝐬𝐨𝐮𝐫𝐜𝐞 𝐭𝐨 𝐬𝐚𝐦𝐩𝐥𝐞, 𝑳2 = 𝐬𝐚𝐦𝐩𝐥𝐞 𝐭𝐨 𝐝𝐞𝐭𝐞𝐜𝐭𝐨𝐫
𝒕 = 𝐧𝐞𝐮𝐭𝐫𝐨𝐧 𝐭𝐢𝐦𝐞 𝐨𝐟 𝐟𝐥𝐢𝐠𝐡𝐭

𝒕 = 𝑲𝑳𝒅𝐬𝐢𝐧𝜽 𝒅 = ൗ𝒕 𝑲𝑳 𝐬𝐢𝐧𝜽

𝒕 = 𝑫𝑰𝑭𝑪 ∗ 𝒅 + 𝑫𝑰𝑭𝑨 ∗ 𝒅𝟐 +
𝑫𝑰𝑭𝑩

𝒅
+ 𝒁𝑬𝑹𝑶

𝒕 = 𝑫𝑰𝑭𝑪 ∗ 𝒅 + 𝜟𝒕

TOF→d Conversion

Bragg’s Law Profile Function
Peak profile is a convolution of psuedo-Voigt and 

back-to-back exponential functions.

𝑯 𝒙 = 𝒑𝑽 𝒙 ⊗ 𝑬 𝒙 = න𝒑𝑽 𝒙 − 𝒕 𝑬 𝒕 𝒅𝒕

𝑬 𝒕 =

𝜶𝜷

𝜶 + 𝜷
𝒆𝜶𝒕 𝒕 ≤ 𝟎 𝜶 = ൗ

𝜶𝟎
𝒅

𝜶𝜷

𝜶 + 𝜷
𝒆−𝜷𝒕 𝒕 > 𝟎 𝜷 = 𝜷𝟎 + ൗ𝜷𝟏

𝒅𝟒

Pseudo-Voigt is a linear combination of Gaussian (s) 

and Lorentzian (g)

𝝈𝟐 = 𝝈𝟎
𝟐 + 𝝈𝟏

𝟐𝒅𝟐 + 𝝈𝟐
𝟐𝒅𝟒 +𝝈𝒒

𝟐/𝒅𝟐

𝜸 = 𝜸𝟎 + 𝜸𝟏𝒅 + 𝜸𝟐𝒅
𝟐

R(d)=Dd/d=[(Dt/t)2+(DL/L)2+(Dq)2cot2q]½

In order to sum all detectors, data are time-shifted as if all detectors were at 90° 2q.

𝑡𝑖 = 𝐾𝑑𝐿𝑖 sin 𝜃𝑖 measured 𝑡𝑓 = 𝐾𝑑𝐿𝑓 sin 𝜃𝑓 focused
𝑡𝑓

𝑡𝑖
=

𝐿𝑓 sin 𝜃𝑓

𝐿𝑖 sin 𝜃𝑖
𝜃𝑓 = 90° 𝐿𝑓 = 63.18

Time Focusing

Proton Charge
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Unfocused spectra

Background is subtracted and data are  

normalized by uniform scatterer 

(vanadium).

𝐼𝑛 =
𝑆𝑎𝑚𝑝𝑙𝑒 − 𝐸𝑚𝑝𝑡𝑦 𝑐𝑎𝑛

𝑉𝑎𝑛𝑎𝑑𝑖𝑢𝑚 − 𝐸𝑚𝑝𝑡𝑦 𝑉

Normalization

Resolution

Beam Spectrum – High Resolution Beam Spectrum – High Intensity


